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IN THE CLAIMS 

Please amend the claims as follows. 

1. (Currently Amended) A current reference comprising: 

a current mirror circuit to force a first current to be substantially equal to a second 

current; 

a control transistor coupled to the current mirror circuit to receive the first current, the 
control transistor having first and second biasing terminals across which a biasing voltage can be 
applied; 

a variable resistor including a plurality of parallel binary weighted transistors coupled 
between the first and second biasing terminals of the control transistor and coupled to the current 
mirror to receive the second current; and 

-a control-loop responsive to a generated current equal to one of the'first andTecohd 

currents to influence the biasing voltage. 

2. (Currently Amended) A current reference comprising: 

a current mirror circuit to force a first current to be substantially equal to a second 
current; 

a control transistor coupled to the current mirror circuit to receive the first current, the 
- control-transistor-having first and second biasing terminals-across~which-a~biasing voltage can~be^ 
applied; 

a variable resistor coupled between the first and second biasing terminals of the control 
transistor and coupled to the current mirror to receive the second current: and 

a control loop responsive to a generated current equal to one of the first and second 
currents to influence the biasing voltage. R e curr e nt r e f e r e nc e- of claim 1 wherein the variable 
resistor comprises a plurality of resistive devices in parallel, each of the plurality of resistive 
devices having a control input node to enable the resistive device. 

3. (Currently Amended) A current reference comprising: 
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a current mirror circuit to force a first current to be substantially equal to a second 

current: 

a control transistor coupled to the current mirror circuit to receive the first current, the 
control transistor having first and second biasing terminals across vyhich a biasing voltage can be 
a pplied; 

a variable resistor coupled between the first and second biasing terminals of the control 
transistor and coupled to the current mirror to receive the second current: and 

a control loop responsive to a generated current equal to one of the first and second 
currents to influence the biasing voltage. Th e curr e nt r e f e r e nc e of claim 1 wherein the variable 
resistor includes a plurality of resistive devices having binary weighted values. 

4. (Currently Amended) The current reference of e latm - 1 claim 3 wherein the variable 
r es istor compris e s a plurality of resistive devices are coupled in parallel, each of the plurality of 

-resistive deviees-having a controHnput-node to enable the resistive'device^ 

5. (Original) The current reference of claim 4 wherein the control loop circuit includes 
output nodes, and wherein the control input node of each resistive device is coupled to one of the 
output nodes of the control loop circuit. 

6. (Previously Presented) A current reference comprising: 

-a current mirror circuit toTorce a first current-to be substantially equal to a second- 

current; 

a control transistor coupled to the current mirror circuit to receive the first current, the 
control transistor having first and second biasing terminals across which a biasing voltage can be 
applied; 

a variable resistor coupled between the first and second biasing terminals of the control 
transistor and coupled to the current mirror to receive the second current; and 

a control loop circuit to influence the variable resistor, wherein the variable resistor 
comprises a plurality of resistive devices in parallel, each of the plurality of resistive devices 
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having a control input node to enable the resistive device, wherein the control loop circuit 
comprises: 

a comparator to compare two voltages, the comparator having an output node; and 
a state machine coupled to the output node of the comparator, the state machine 
having output nodes coupled to the control input nodes of the plurality of resistive devices. 

7. (Currently Amended) The current reference of claim 1 claim 6 wherein the control 
transistor comprises a NFET, and the first and second biasing terminals are a gate source of the 
NFET. 

8. (Original) The current reference of claim 7 further comprising a second NFET having a 
drain terminal coupled to receive the second current from the current mirror, and having a source 
terminal coupled to provide the second current to the variable resistor. 


9. (Currently Amended) The current reference of claim 1 claim 6 further comprising a 
transistor coupled drain-to-source between the current mirror and the variable resistor. 

10. (Original) An integrated circuit comprising: 
a first current reference having a first current mirror with first and second current paths, a 

first control transistor coupled in the first current path, and a first variable resistor coupled in the 
- second current path and across biasing terminals of the first control transistor, the'first cuiTeTif 
reference having an output node with substantially constant current; 

a second current reference having a second current mirror with third and fourth current 
paths, a second control transistor coupled in the third current path, and a second variable resistor 
coupled in the fourth current path and across biasing terminals of the second control transistor; 
and 

a control loop circuit having an input node coupled to an output node of the second 
current reference, and having an output node to influence the first and second variable resistors. 
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11. (Original) The integrated circuit of claim 10 further comprising a voltage reference 
having an output node coupled to a second input node of the control loop circuit. 

12. (Original) The integrated circuit of claim 11 wherein the control loop circuit comprises a 
comparator responsive to the second current reference and the voltage reference. 

13. (Original) The integrated circuit of claim 12 wherein the control loop circuit further 
comprises a state machine to influence the first and second variable resistors responsive to the 
comparator. 

14. (Original) The integrated circuit of claim 12 further comprising an output node coupled 
to the output node of the second current reference to drive a resistor external to the integrated 
circuit, and an input node coupled to the comparator to sample an external voltage on the 

—extemalresistor.-- 


15. (Original) The integrated circuit of claim 10 wherein the first current mirror comprises 
two PFET devices. 

16. (Original) The integrated circuit of claim 10 wherein the first variable resistor includes a 

first plurality of resistive devices in parallel, each of the first plurality of resistive devices 
including an NFET-and an-n-well-resistor:- 

17. (Original) The integrated circuit of claim 16 wherein the second variable resistor 
includes a second plurality of resistive devices in parallel, each of the second plurality of 
resistive devices including an NFET and an n-well resistor. 

18. (Original) The integrated circuit of claim 17 wherein the control loop circuit is coupled 
to a gate of the NFET in each of the second plurality of resistive devices. 







Page 6 

Dkt: 884.512US1 (INTEL) 


Amendment under 37 C.F.R. 1.116- Expedited Procedure 

Serial Number: 09/995013 
Filing Date: November 26, 2001 

Title: CURRENT REFERENCE BASED ON A KNOWN RESISTANCE VALUE 
Assignee: Intel Corporation _ 

19. (Original) The integrated circuit of claim 18 wherein the first and second control 
transistors are NFET devices. 

20. (Original) The integrated circuit of claim 10 wherein the first current referenee further 
comprises a transistor coupled in the second current path between the first current mirror and the 
first variable resistor. 

21. (Currently Amended) A current reference comprising: 

a control transistor having a gate terminal and a source terminal; 
a variable resistor including a plurality of parallel resistive devices coupled across the 
gate terminal and source terminal of the control transistor, the variable resistor coupled to receive 
a generated current; and 

a control loop circuit responsive to a current equal to the generated current, the control 

loop_circuit-COupled-to influence the generated-current ;-and - 

a current mirror coupled to the control transistor and the variable resistor . 

22. (Currently Amended) The current reference of claim 21 furth e r comprising a wherein the 
current mirror coupl e d to th e control - transistor and th e variabl e r e si s tor includes a diode- 
connected transistor. 


2 ^ _(Curr entl y AmendedX A current reference comprising: - 

a control transistor having a gate terminal and a source tenninal: 
a variable resistor coupled across the gate terminal and source terminal of the control 
transistor, the variable resistor coupled to receive a generated current: 

a control loop circuit responsive to a current equal to the generated current, the eontrol 
loop circuit coupled to influence the generated current: and 

a current mirror coupled to the control transistor and the variable resistor. Th e curr e nt 
re fer e nc e of claim 22 wherein the variable resistor comprises a plurality of variable resistance 
devices coupled in parallel, each of the plurality of variable resistance devices including an 
NFET responsive to the control loop circuit. 
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24. (Currently Amended) The current reference of claim 22 claim 23 wherein the control 
loop circuit comprises a comparator responsive to an output node of the current mirror. 

25. (Original) The current reference of claim 24 wherein the control loop circuit comprises a 
state machine responsive to the comparator to influence the variable resistor. 

26. (Currently Amended) The current reference of claim 22 claim 23 further comprising a 
transistor to support a variable voltage between the current mirror and the variable resistor. 

27. (Currently Amended) An integrated circuit comprising: 

a control transistor coupled in a first leg of a current reference circuit, the control 
transistor having first and second biasing terminals; 

_a variable,resistor- including a plurality of parallel binarv-weighted transistors coupled iir 

a second leg of the current reference circuit and between the first and second biasing terminals 
of the control transistor; and 

a control loop circuit to modify a resistance value of the variable resistor, the control loop 
circuit comprising a variable impedance output drive r: and 

a current mirror coupled to the control transistor and the variable resistor . 

Jl%. _(Currently Amended)- Anintegratedxircuit comprising:- - 

a control transistor coupled in a first leg of a current reference circuit, the control 
, transistor having first and second biasing terminals: 

a variable resistor coupled in a second leg of the current reference circuit and between 
the first and second biasing terminals of the control transistor: and 

a control loop circuit to modify a resistance value of the variable resistor, the control loop 
circuit comprising a variable impedance output driver. Th e int e grat e d circuit of claim 27 wh e r e in 
th e control loop circuit furth e r compris e s: a comparator coupled to an output node of the variable 
impedance output driver[[;]] ^ and a state machine responsive to the comparator. 
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29. (Original) The integrated circuit of claim 28 wherein the variable resistor comprises a 
plurality of variable resistance devices coupled in parallel, each of the plurality of variable 
resistance devices including an NFET responsive to the state machine. 

30. (Currently Amended) An integrated circuit comprising: 

a control transistor coupled in a first leg of a current reference circuit, the control 
transistor having first and second biasing terminals: 

a variable resistor coupled in a second leg of the current reference circuit and between 
the first and second biasing terminals of the control transistor: 

a control loop circuit to modify a resistance value of the variable resistor, the control loop 
circuit comprising a variable impedance output driver: and Th e int e grated circuit of claim 27 
furth e r comprising 

an output node responsive to the variable impedance output driver to drive a resistor 
eternal to the^ integrated.circuit, and an inpuTnode to sample an external voltage on the exteiHar 
resistor, and wherein the control loop circuit comprises: 

a voltage comparator to compare the external voltage and an internal voltage; and 
a state machine responsive to the voltage comparator to influence the variable 


resistor. 











